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ABSTRACT 
Carbon nanotubes have been used as reinforcing agents in materials because of their 
exceptional mechanical properties. For the project, the objective is to evaluate the 
mechanical and physical properties of aluminum matrix reinforced with carbon nanotube 
produced by powder metallurgical processing. In addition of carbon nanotubes in 
aluminum, it is predicted to affect wear performances to monolithic aluminum alloys. 
The hardness of the composite also will be studied. Since carbon particles are lighter 
than metallic alloys in term of its density, aluminum-carbon nanotube composites are 
expected to reduce the density of the components. 
In order to investigate the influence of properties, two kinds of materials will be 
involved which are aluminum matrix reinforced with carbon nanotubes and the 
aluminum composite itsel£ The aluminum and carbon nanotubes powders will be mixed 
using ball mill machine in various compositions which are 2 wt%, 4 wt%, 6 wt%, 8 wt% 
and will be compacted at suitable pressure. The sintered products then will be prepared 
for analyzing. 
The sample will be prepared with regard to the standard of ASTM B925. Microstructure, 
physical and mechanical properties and density ofthe said materials will be analyzed by 
using Field Emission Scanning Electron Microscope (FESEM), Energy Dispersive X-
ray Analysis (EDX), X-Ray Diffraction (XRD) and density measurement instrument. 
The Vickers Hardness Testing will be use to evaluate the hardness of the composite as 
per ASTM E92-82 wear characteristics follow the standard of ASTM Standard G99 
(Eyre, 1991) using DUCOM Multi Specimen Tester. 
The nanotubes content affects significantly mechanical properties of composites. The 
2.0 wt. % CNTs is found to exhibit the highest hardness strength and the best weight 
loss. The maximal increment of hardness strength and weight loss of the composite, 
compared with the pure aluminum matrix is 85% and 8%, respectively. 
iv 
ACKNOWLEDGEMENT 
First and foremost, praise to Allah the Almighty for with His blessings and guidance for 
me to successfully and smoothly complete this final year project. I am very grateful to 
my parents, who taught me the meaning of struggle in this life. Their generous supports, 
advices and loves are my strength in my life. 
I would like to share my most gratitude to all people who involved directly or indirectly 
to my project. The special appreciation goes to my Supervisor, Dr. Ahmad Majdi Bin 
Abdul Rani and Co-Supervisor, AP Dr. Patthi Bin Hussain for their knowledge and 
experiences shared along this project and also invaluable contribution in this paper. They 
always provide me full support, time and discussion for matter regarding this research. 
Whenever I fuced problems, they helped me to resolve thus achieve the target of the 
project. Besides, I appreciate their assistant in correcting all the mistakes throughout the 
research despite tight working schedule. 
I am also thankful to all materials laboratories technicians and GAs for help and 
guidance in using the equipments. Heartfelt appreciation is given to University 
Technology PETRONAS (UTP) and Mechanical Engineering Department for equipping 
students with essential skills and excellent theoretical through my undergraduates study. 
v 
TABLE OF CONTENTS 
CERTIF1CATION OF APPROVAL ii 
CERTIF1CATION OF ORIGINALITY . iii 
ABSTRACT. IV 
ACKNOWLEDGEMENT . v 
CHAPTER I: INTRODUCTION . I 
1.1 Project Background I 
1.2 Problem Statement 2 
1.3 Objectives and Scope of Study 2 
1.4 Relevancy of the Project 3 
1.5 Feasibility of the Project 3 
CHAPTER2: LITERATURE REVIEW 4 
2.1 Metal Powder • 4 
2.2 Nanostructured Materials 4 
2.3 Composite 5 
2.3.1 Aluminum Matrix Composites (AMCs) 6 
2.3.2 Carbon Nanotubes (CNTs) 7 
2.4 Testing Properties 9 
2.4.1 Density . 10 
2.4.2 Hardness. 10 
2.4.3 Wear Properties • 10 
2.5 Aluminum Matrix Reinforced Carbon Nanotubes II 
vi 















































